This paper provides an empirical answer to the question of how the unique incentives of founding families influence investment decisions. Contrary to theoretical considerations, the results indicate that family firms are not more susceptible to external financing constraints.
I. Introduction
The incentives associated with founding family ownership and control give reason to assume that family firms are subject to financing constraints. Founding families usually have invested most of their private wealth in the firm and rely on their primary asset as a source of income.
In particular, in cases in which funds for private consumption cannot be extracted through an executive position in the firm, families are dependent on steady dividend payments and withdraw funds that might otherwise be used for corporate investment projects. In a world of perfect capital markets this would not impose a restriction since companies could always substitute external funds for internal capital. However, imperfections like information asymmetries, agency problems and transaction costs drive a wedge between the cost of internal and external financing.
Prior academic research also indicates that the level of information asymmetries is generally larger for small and young companies (Petersen and Rajan 1992) , both typical characteristics of family businesses. In addition, families might be reluctant to raise new equity since an increase in share capital will dilute their equity stake and gradually undermine their controlling position. According to Shleifer and Vishny (1986) , large and undiversified investors will pursue risk reduction strategies, one of which is the use of less debt in the firm's capital structure. In sum, these arguments suggest that family firms are more susceptible to financing restrictions as all sources of external finance imply possible drawbacks for the main shareholder. These constraints could lead to inefficient investment decisions that are primarily based on the availability of internal cash flows.
In contrast to these theoretical considerations, several empirical studies have recently shown that founding family ownership is associated with superior firm performance, both in terms of accounting and market performance measures.
1 These findings obviously stand in contrast to liquidity constraints and inefficient investment behavior. As a result, the impact of family ownership on investment decisions is ultimately an empirical question.
In this study, I examine the issue using a unique panel dataset of 264 German listed companies from 1997 through 2004. Univariate results show higher investment ratios and financially more stable firm characteristics for family firms when compared to companies of similar size or dividend payout ratio. The analysis of investment-cash flow sensitivities further indicates that investment in family firms is less sensitive to the availability of cash flows and more responsive to investment opportunities in all sample subgroups. These findings provide evidence for more efficient investment decisions and fewer agency conflicts and information asymmetries in family firms. As a result, the advantages of family ownership in aligning the incentives between management and shareholders as well as between different groups of shareholders (see e.g. Anderson and Reeb 2003 or Andres 2008) seem to outweigh the possible disadvantages in terms of access to external capital. These findings are robust to alternative econometric specifications and seem to be robust to endogeneity concerns.
This is the first empirical study to specifically analyze the impact of founding family ownership on investment behavior. Even though the performance studies mentioned above have shown that family firms account for about one third of all exchange-listed companies (and most likely for an even higher percentage of private firms), there is hardly any evidence on the effects that founding family ownership has on firm characteristics other than performance. The present study aims to alleviate this gap.
In addition, the paper contributes to the existing literature on investment-cash flow sensitivities by analyzing the largest number of market-listed German companies to date, covering more than 95% of the market capitalization of non-financial firms in 1997. 2 By estimating the standard reduced-form Q-model, investment is found to be highly cash-flow sensitive with higher sensitivities for supposedly unconstrained firms. Moreover, concentrated ownership has a negative, but non-monotonic influence on investment-cash flow sensitivities, suggesting lower agency conflicts and/or information asymmetries in the presence of large shareholders. Controlling for the identity of these blockholders, the results show that investment-cash flow sensitivities are lowest for firms with a founding family as controlling shareholder. Given that about 85% of German listed firms have at least one blockholder who holds voting rights of more than 25%, the German market provides an ideal environment to gain deeper insight into the influence of family control as compared to other types of blockholders.
The remainder of this paper is organized as follows. The next section contains a short outline of related literature and the Q-theory of investment. Section III provides information on the construction of the dataset, variable definitions and descriptive statistics. Section IV focuses on different measures of financial constraints commonly applied in the investmentcash flow literature. Section V deals with the regression analysis of investment cash-flow sensitivities and section VI concludes the paper.
II. Related Literature
In a world of perfect capital markets, a firm's investment decision is independent from its financing policies (Modigliani and Miller 1958) . However, it is a generally accepted view that markets are incomplete and imperfect and that firms have limited access to external funds.
These market inefficiencies include asymmetric information (Greenwald et al. 1984, Myers and Majluf 1984) , agency costs (Bernanke and Gertler 1989, Gertler 1992 ) and transaction costs. As a result, equity and debt financing are no longer perfect substitutes and corporate investment will be influenced by the availability of internal funds.
Various empirical studies examine the relationship between firm investment and internal cash flows and provide evidence of the pecking order theory postulated by Myers (1984) . In these analyses, the sensitivity of a firm's investment spending to internal cash flows is estimated in a regression model that controls for the availability of investment opportunities. Since these opportunities are based on expectations that are not observable, Tobin's q is used as a proxy. All in all, this means that if cash flows and Tobin's q are included in a regression model with firm investment as dependent variable, only Tobin's q should be significant in a perfect world. A significant cash flow coefficient can be interpreted as a sign of external financing constraints.
In their seminal work, Fazzari, Hubbard and Petersen (1998, FHP hereinafter) find that the investment outlays of firms that are more financially constrained (based on a predisposed classification) are more sensitive to internal cash flows than those of less constrained firms.
They group firms based on their earnings retention practices, arguing that firms that retain most of their income face higher levels of financing restrictions. A number of subsequent studies apply different segmentation criteria (e.g. size, age) and provide strong support for these conjectures (Aggarwal and Zong 2006 , Bond and Meghir 1994 , Gilchrist and Himmelberg 1995 , Lamont 1997 . Their results seem to confirm theoretical considerations that suggest that small firms are more dependent upon internal capital and more susceptible to financing restrictions since potential lenders and suppliers of equity have little information on these firms. 3 In addition, transaction costs are usually not linear in the amount of capital raised, which implies an advantage in accessing external sources for larger companies.
Until recently the finding that companies that face greater levels of financial constraints show a higher sensitivity of investment to the availability of internal funds was pretty much a generally accepted assertion. Starting with Kaplan and Zingales (1997) other studies show the exact opposite and find that the investment of financially unconstrained firms is more sensitive to the availability of internal cash flows. Cleary (1999 Cleary ( , 2006 and Kadapakkam et al. (1998) take an alternative approach and circumvent the ex-ante classification into potentially constrained and unconstrained groups and estimate firm-specific investment-cash flow sensitivities. In their post-estimation analysis, the authors conclude that investment-cash flow sensitivities are positively related to financial constrains and suggest that the payout ratio is well-suited to discriminate between unconstrained and unconstrained firms.
Despite of conflicting evidence on the relationship between financial constraint groups and investment-cash flow sensitivities, empirical studies generally confirm the existence of a positive sensitivity of investment outlays to internal fund availability. If such a pattern is observed for a group of large companies (which are more likely to be followed by market participants), explanations such as information asymmetries and arguments based on transaction costs are less persuasive. In this situation, the observed sensitivity is more likely the result of agency conflicts between managers and shareholders. In particular managers in large and widely-held corporations have the discretionary power and the incentive to spend free cash flows as this increases their personal utility (Jensen 1986 ).
Several studies have recently linked the analysis of investment-cash flow sensitivities to aspects of corporate governance. For a sample of UK firms, Pawlina and Renneboog (2005) confirm that investment is strongly sensitive to cash flows and find evidence for agency conflicts of free cash flow as the main source. Haid and Weigand (2001) focus on R&D intensive German corporations. Their results document different levels of liquidity constraints for owner-controlled and manager-controlled firms. Gugler (2003) presents evidence for Austria and confirms the influence of controlling shareholders on firm investment policy. Similar studies are Gugler and Yurtoglu (2003) , Kathuria and Mueller (1995) for the US and Goergen and Renneboog (2001) for the UK.
This study is in the same spirit, but focuses on founding families as a specific type of controlling shareholder.
III. Data

A. Sample Selection and Data Sources
The dataset used for the empirical analysis is based on all companies listed on the 'official market' (Amtlicher Handel) trading segment of the Frankfurt Stock Exchange at the end of 1998. Of all these firms, insurance companies, banks and other financial firms were excluded as their accounting data and corporate investment differ substantially from those of manufacturing and commercial firms. Furthermore, four companies were dropped because they were already insolvent at the beginning of the sample period and liquidated only shortly afterwards. For eleven firms, investment data was only available for one accounting year (or less). Since the within-estimator employed in the analysis requires longitudinal variation in the data, these firms had to be excluded, too. For the remaining 264 companies I collected data from 1997 till 2004, resulting in an unbalanced panel of 1,732 complete firm-year observations. Since the data on profit and loss statements of many small German companies (in particular for firms that were not part of one of the main indices) that can be obtained from the major databases is still flawed and incomplete for the late 1990s, all items were manually collected from Hoppenstedt yearbooks. categorized as a family firm, but has hired a professional management team and the family is thus no longer present in the executive board.
The ownership structures of non-family firms were also classified according to the identity of the largest blockholder. In line with the family firm definition above, the largest shareholder has to hold at least 25% of the voting shares to be categorized as a blockholder.
Even though this threshold might seem high at first sight, it is reasonable given the German legal and institutional framework. According to the German Stock Corporation Act (AktG), a stake of 25% provides a blocking minority and allows the blockholder to prevent far reaching decisions of the general shareholders' meeting, like issues of new shares. In addition, this ownership stake should be high enough to ensure both, strong incentives to monitor the management team and the power to do so.
Furthermore, the German institutional framework is characterized by very high levels of ownership concentration. Franks and Mayer (2001) The market value of a firms' equity at time t is calculated by multiplying the end of the year closing price with the number of shares outstanding. However, many German corporations have issued multiple share classes, usually ordinary and preferred shares. In cases where only one of these share classes is listed on the stock exchange, the price of the listed shares is adopted for the unlisted class. Market-to-book value, which is used as a proxy for Tobin's q, is computed as market value of equity + (total assets -book value of equity) divided by total assets.
The cash flows for each company are calculated as net income plus depreciation and changes in long-term provisions. These are defined as the sum of pension provisions and other provisions (excluding tax provisions). In order to be able to meet their future financial obligations, firms that offer company-based pension schemes have to build up pension provisions. Since companies frequently have wide discretionary powers over the investment of these provisions 7 they should be considered a form of cash flow. The inclusion of pension provisions is also in line with Audretsch and Elston (2002) . Although this definition should be more accurate, I also used a more conservative cash flow definition based on the sum of net income and depreciation as a robustness check.
7 See Edwards and Fischer (1994, ch. 3) for a more extensive discussion.
The evolution of firm investment levels over the sample period (adjusted for inflation)
is presented in Table 1 [Insert Table 1 about here]
As can be seen in Table 2 , family firms are present in all kinds of industries. A closer look at the SIC codes reveals that family ownership prevails in electronic and other electrical equipment (SIC code 36), transportation equipment (37), building materials, hardware and gardening (52), miscellaneous retail (59) and business services (73). On the other hand, family firms are hardly present in very capital intensive industries (Electric, gas, and sanitary services (49), heavy construction contractors (16)). The distribution of family firms indicates that they might tend to operate in lower growth industries and/or in industries that require less investment. This issue will be discussed further in the section on robustness tests (V.C).
[Insert Table 2 about here] Table 3 contains descriptive statistics of the data, subdivided into family and nonfamily firms. Means are first calculated per company (over time) and then averaged across all sample firms. 8 The final column presents t-statistics testing for differences in means between family and non-family firms.
[Insert Table 3 about here]
Family firms are significantly younger than non-family firms. Although young companies are usually more susceptible to credit rationing as potential lenders have little information about their investment opportunities and the capabilities of the management team (Petersen and Rajan 1992) , the comparatively young age of family businesses cannot be interpreted as a sign of financing constraints. With an average age of 80.6 years they seem to be mature companies that have established a sufficiently long track record.
However, family firms are also significantly smaller, both in terms of total assets and sales. In empirical studies, firm size is commonly used as an indicator for financial constraints since small companies are less likely to be covered by analysts and the financial press. The lack of information should hamper small firms' chances to raise capital, in particular with respect to new equity offerings. This view is confirmed by FHP (1988) , who find smaller companies to be more dependent upon bank loans. Consequently, this combination should lead to higher levels of leverage among family firms and stands in contrasts to theoretical considerations by Shleifer and Vishny (1986) . They observe that risk aversion can be one of the most important costs that large and undiversified shareholders can impose on the firm.
One possibility of risk avoidance could be the use of less debt, as this form of capital bears a higher probability of default. Nevertheless, family firms in my sample exhibit a significantly higher percentage of debt in their capital structures. An explanation for this finding could be the families' willingness to maintain control. The incentive to fund profitable investment projects with debt will probably be higher for these firms as an increase in share capital would dilute the family's equity stake. It should be noted, though, that the economic significance of debt ratios seems to be limited, given the difference in means of only 2.5%. Regarding the debt maturity structure, no differences between the two subgroups can be observed (FHP 1988 find higher levels of short-term debt for small companies). In line with the idea that financially constrained firms build up financial slack, family firms show a significantly higher level of cash holdings compared to non-family firms (9.4% of total assets compared to 7.7%).
Overall, the results of the univariate analysis could be interpreted as a sign of liquidity constraints among family firms. They are on average smaller -suggesting information asymmetries -and more heavily leveraged (which will make it more difficult to take up loans), and hold significantly more cash. Family firms also seem to pay out a higher percentage of cash flows to their shareholders (the difference in payout ratios is not statistically significant, though). In addition, the observation of significantly higher values of Tobin's q indicates that they are in a position where the need for additional funds for investment projects is particularly high. Therefore, different measures of financial constraints are investigated more closely in the following.
IV. Measures of Financial Constraints
In the past 20 years, numerous studies have investigated the relationship between financial constraints and corporate investment behavior (FHP 1988 , Gilchrist and Himmerberg 1995 , Kaplan and Zingales 1997 , Kadapakkam et al. 1998 , Cleary 1999 , to name just a few). The procedure generally applied in these empirical investigations has been to identify variables that serve as proxies for the (unobservable) level of internal and external financing constraints and then use these variables in order to differentiate between financially constrained and unconstrained firms.
In this study, firms are classified into groups based on firm size and dividend payout ratios. The use of size as a criterion of financial constraints is based on the notion that smaller firms will face higher informational asymmetries (for reasons already mentioned above). This approach is used, among others, by Kadapakkam et al. (1998) , Cleary (2006) and Audretsch and Elston (2002) . Companies are segmented into two groups each year, based on their total assets. 9 Accordingly, large firms are those with total assets above the sample median in each year, whereas small firms have total assets below the median.
The second criterion is similar to the original approach by FHP (1988) and classifies firms according to their dividend payout ratios. Following their rationale, firms facing a large 9 Other studies (e.g. Kadapakkam et al. 1998 ) use several size measures and compare the results obtained with these criteria to each other. Following Kadapakkam et al. (1998) I also used sales as an alternative measure. These regressions are not reported as they did not materially change the results.
"wedge" between the cost of internal and external finance will decide to retain most of their income to avoid the use of more expensive external sources of capital. D 'Espallier et al. (in press ) examine different constraint measures and suggest "that the payout ratio is able to discriminate between constrained and unconstrained firms." The calculation used to obtain a payout rate in most studies is to divide dividends by EBIT (e.g. Cleary 2006 ).
However, the German tax system used to treat distributed and retained earnings differently in the early years of the sample period. Until 2000, the tax rate on retained earnings was higher than the tax on dividends by 10%. This essentially means that corporate tax liabilities were sensitive to the decision to pay dividends. If a company made a loss and did not pay any dividends to its shareholders, the tax liability was 0. If -however -the same company decided to pay dividends despite of the loss, this incurred a tax liability. In addition, shareholders who received a (net) dividend also received a tax credit (equivalent to the tax paid on their gross dividend by the company) which was then applied to their personal income tax computation. From 2001 onwards, dividends and retained earnings are no longer taxed differently in Germany.
In order to adjust for the disturbing influence of tax regulations, dividends are related to zero dividend distribution profits. These are defined as follows:
where t d stands for the tax rate on dividends, t r for the tax rate on retained earnings, Since dividends paid on preferred shares are usually different from dividends on ordinary shares, a weighted average is calculated:
where D O and D P are dividends per share on ordinary and preferred shares and NOS O and NOS P the number of ordinary and preferred shares, respectively.
[Insert Table 4 about here]
Descriptive statistics of the subgroups based on firm size and dividend payout ratios as segmentation criteria are shown in Table 4 . Both, the investment and cash flow ratios are obtained by scaling the relevant variable by the beginning of period level of net fixed assets.
T-values reported in the table denote statistical significance for differences in means between family and non-family businesses. Firms seem to be classified reasonably well according to their financial status. Based on traditional financial ratios, large firms seem to be in a solid financial condition, whereas small firms show signs of financial constraints. The variables investment and cash flow ratio as well as return on equity and (surprisingly) sales growth are on average significantly larger (at least at the .05-level) for large companies compared to their smaller counterparts. Leverage is also slightly higher for smaller firms, although not significantly. Concerning the distinction between family and non-family firms within these two subgroups, almost all differences of financial ratios are statistically significant in the "large" group. Among small companies, family businesses are only distinguishable from nonfamily firms in terms of market-to-book ratio and investment ratio.
With regard to the segmentation by dividend payout ratios, high payout firms (presumably not financially constrained) also seem to be in a more stable financial condition than low payout firms (presumably constrained). They are on average more profitable (ROE significant at the .01-level), show higher cash flow ratios (.05-level) and use significantly less debt (significant at the .01-level). The comparison between family and non-family firms shows that family firms seem to be in a healthier financial condition in the high payout group.
In the low payout group they exhibit significantly higher investment ratios and higher values of Tobin's q.
In conclusion, the two selection criteria seem to detect the susceptibility to financial constraints quite well. In line with theoretical arguments, small firms as well as companies that retain a higher percentage of their earnings show signs of financing constraints. Within these subgroups, family firms consistently show higher investment ratios and significantly higher values of Tobin's q. They are also different from non-family firms with respect to return on equity (significantly higher in two subgroups), cash flow ratio and leverage (both significantly higher in two subgroups). Contrary to the assumption based on the univariate analysis, these financial ratios reveal that family firms are not more susceptible to financial constrains when compared to non-family firms in the same subgroup. In fact, these figures could even be interpreted as signs of a lower level of financial constraints among family firms.
This section confirms that larger firms as well as firms that pay out a higher proportion of their cash flows seem to be financially unconstrained. In theory, this should lead to a low sensitivity of investment spending to the availability of internal cash flows.
The following section aims to analyze this relationship by estimating investment-cash flow sensitivities in a panel regression framework. Further, the effect of family ownership (and large blockholders in general) on a firm's investment policy will be investigated.
V. Regression Analysis
The estimation of investment-cash flow sensitivities is based on the following basic regression model used by Kaplan and Zigales (1997) and Cleary (1999 Cleary ( , 2006 among others:
where I/K is the ratio of corporate investments to the beginning of the year book value for net property, plant and equipment. CF represents cash flow and is defined as net income plus depreciation and change in long-term provisions (pension provisions and other provisions, excluding tax provisions). To remove size effects, the cash flow variable is also normalized by the level of net fixed assets at the beginning of the year. M/B represents the firm's marketto-book value and is computed as the ratio of market value of equity + (total assets -book value of equity) to total assets at the end of the previous year. As commonly applied in investment-cash flow analysis I control for firm-specific effects by using the within-estimator approach. 11 All regressions also include year dummies in order to control for possible year effects.
As stated above, the basic investment regression model in equation (3) between two types of firms (family vs. non-family firms) that were shown to differ significantly in the previous section. In this case, it is hardly convincing to argue that the omission of potentially relevant variables should result in similar biases for both groups.
Therefore, the robustness analysis includes several additional regressions that control for other factors.
The set In addition, leverage and lagged production are included as control variables.
Although both variables lack a compelling theory, they were shown to be important in the empirical investment literature. Hennessy (2004) provides evidence on the effect of leverage and a firm's debt rating on investment: firms with higher debt burdens (and below investment grade bonds) tend to invest significantly less. Lastly, lagged production -defined as sales plus the change in inventories (scaled by total assets) -is a commonly used variable in the empirical macro literature. Jorgenson (1971) argues that "real output emerges as the single most important determinant of investment". Schiantarelli and Georgoutsos (1990) show that when firms have monopoly power, lagged production seems to be an important determinant of current investment. The theoretical arguments proposed are mainly based on the idea that production affects liquidity which, in turn, has an influence on investment. However, if liquidity (i.e. cash and short-term securities) is important, it is unclear why production, and not liquidity itself, should be included in a regression. Nevertheless, Hoshi et al. (1991) show empirically that both liquidity and production have a significant effect on firm-level investment. As a consequence, equation (4) Zong (2006)). It should be noted, though, that these papers use entirely different datasets over different observation periods. In line with both studies, the investment policy of German firms seems to be significantly affected by the availability of internally generated funds. Contrary to the assumption of higher sensitivities for financially constrained companies, the cash flow coefficients are significantly higher for large firms and firms with a higher dividend payout rate. 12 This is consistent with evidence by Kaplan and Zingales (1997) and also with results on German subsamples in Kapadakkam et al. (1998) and Cleary (2006) . Therefore, investment-cash flow sensitivities do not seem to provide useful measures of financing constraints. This means that when interpreting a positive relationship between firm investment and the availability of cash flows several possible explanations have to be considered.
In addition to financing constraints that are the result of a poor financial status or asymmetric information between the firm and the capital market in the sense of Myers and Majluf (1984) , the observation of high investment-cash flow sensitivities can also be attributed to agency costs. In particular in firms that are classified as being financially unconstrained, high cash flow ratios and a stable financial condition might increase the susceptibility to the free cash flow problem (Jensen 1986) . In this case, high investment-cash flow sensitivities are more likely the result of agency conflicts between management and shareholders. Managers who are not monitored closely enough might take the opportunity of high cash flows in order to increase their personal utility (e.g. through empire building) instead of paying these funds out to shareholders. In this sense, investment-cash flow sensitivities are also influenced by the degree of agency conflicts.
[Insert Table 5 about here]
In order to gain insight into the role of families as dominant shareholders and their influence on investment decisions, the regression model is estimated separately for family and non-family firms. In addition to the arguments raised above, families might have a strong incentive to influence investments by pursuing projects that are unrelated to the firm's core business. A diversification strategy of the family's portfolio is more likely to be followed within the company as the availability of private funds for sufficient external diversification is usually limited. By using readily available funds in the form of cash flows, the family will not Table 6 aims to provide an empirical answer to this question. The results indicate that the sensitivity of firm investment to cash flows is significantly lower for family firms compared to non-family firms. This holds true for the whole sample as well as for all subgroups. In the full sample regression, the cash flow coefficient of non-family firms is about eight times (!) as large as that of family firms. In contrast to high levels of investmentcash flow sensitivity among non-family firms, the cash flow coefficient is not statistically different from zero for small and low-payout family businesses and only slightly larger than zero for the whole sample of family firms.
[Insert Table 6 about here]
Positive and significant coefficients of M/B in the family-subsample show that corporate investment is sensitive to investment opportunities for these firms. This sensitivity is also significantly higher for family businesses compared to non-family firms in three out of the four financial constraint groups. In non-family firms, a significant relationship between investment spending and investment opportunities, as proxied by market-to-book value cannot be observed. In sum, the combined findings of low investment-cash flow sensitivities and positive sensitivities of investment to M/B suggest that investment in family firms is more focused on value creation. Companies with founding family ownership seem to be more responsive to their investment opportunities and invest irrespective of the availability of internal cash flows.
B. Family Influence and Other Dominating Shareholders
As pointed out above, various empirical studies on family ownership have documented the occurrence of the so-called 'founder effect'. This basically means that the performance of family firms is particularly strong (both, in terms of accounting performance and market performance) as long as the founder is still active as CEO. The regression results in Table 7 shed light on the question if founder-led family firms also show different patterns in terms of investment behavior. The estimates of model 1 indicate that the investment-cash flow sensitivity among family firms is significantly lower and almost equal to zero when the founder is still active. This finding can also be interpreted as a sign of lower agency problems in founder-led firms. Regressions including similar interaction terms for descendant-CEOs and professional CEOs in family firms (not reported) do not show significant coefficients.
[Insert Table 7 about here]
Although the typical owner-manager conflict does not apply to family firms in most cases (since family members are often part of the executive board), another type of agency conflict in the form of minority shareholder expropriation might be present. Entrenched family members could use their position in the firm and spend free cash flows on projects that maximise their personal utility, leading to high investment-cash flow sensitivities. In line with arguments on insider share ownership (Morck et al. 1988, McConell and Servaes 1990 ) the degree to which the families' interests are aligned with those of minority shareholders could be non-monotonic. The regression results of model 2 shall examine this argument. The coefficients of the interaction terms provide support for these theoretical considerations and indicate a non-monotonic relationship between investment-cash flow sensitivity and family ownership. However, the quadratic term is only weakly statistically significant.
In the case of family firms, lower investment-cash flow sensitivities are most likely the result of a strong incentive alignment between the founding family and minority shareholders.
In other companies the alignment of interests between a management team and outside shareholders should be increased through monitoring. However, companies with atomistic shareholder structures are likely to face the free-rider problem (Holmstrom 1982, Shleifer and Vishny 1986) which gives managers the discretionary powers to spend free cash flows (Jensen 1986 ). In contrast, large blockholders have both the power and the incentive to decrease agency costs and increase firm value. In addition, the presence of large shareholders can diminish information asymmetries and thus facilitate external financing. In particular, the blockholding of a financial institution should help to reduce asymmetries between the firm and the bank. Güner et al. (2008) find evidence of increased external financing and lower investment-cash flow sensitivities when commercial bankers enter the boards of U.S. firms. In contrast to these results, Dittmann et al. (2008) find that bankers on the boards of German firms do not help to overcome financial constraints. Regression model 1 in Table 8 includes interaction terms for all blockholder types (defined as shareholdings above 25% of the voting share capital) mentioned above.
[Insert Table 8 about here]
The results show that all types of blockholdings are negatively related to investmentcash flow sensitivities, but only partly significantly. Only coefficients on founding-family and strategic blockholdings are statistically significant (at the 0.01-level). Again, the negative coefficient on strategic blockholders should be interpreted with caution as it can be attributed to both, mitigation of agency problems due to the high monitoring incentives and reduced financial constraints. Large strategic investors (defined as other -usually larger -industrial firms) usually face lower information asymmetries themselves, enjoy lower costs of external financing and can pass funds on to their subsidiaries or affiliated companies. This argument is in line with evidence by Hoshi et al. (2001) who find lower investment-cash flow sensitivities for firms that are part of a business group (keiretsu).
The second regression model in Table 8 examines possible non-linearities between share ownership of the largest shareholder and investment-cash flow sensitivity for the full sample. As expected, the coefficient of the linear ownership variable is negative and statistically significant, providing evidence for reduced free cash flow problems and/or financing constraints as the ownership of the main shareholder increases. On the contrary, the squared term is significantly positive and confirms a non-monotonic relationship. 13 The minimum of this function is reached at an ownership level of about 55%.
In sum, the results of the regression analysis provide strong evidence that larger firms and firms with a higher dividend payout rate are more investment-cash flow sensitive. A closer analysis of the various size and payout subgroups shows that family businesses exhibit significantly lower investment-cash flow sensitivities and are more responsive to investment opportunities than non-family firms. Furthermore, concentrated ownership structures are negatively related to investment-cash flow sensitivities, most likely the result of lower agency costs.
C. Robustness Tests
The results presented thus far are based on the basic regression model as presented in equation (3). As indicated above, this specification is still applied in most empirical investment-cash flow studies and requires only few data items. However, coefficients that are based on this model could be biased if important firm characteristics are ignored. Therefore, several robustness tests are presented in table 9.
[Insert Table 9 about here] Columns 1 and 2 contain the estimates of an extended regression model (equation (4)) that controls for additional firm characteristics. As can be seen in column 1, the inclusion of the control variables has only a very limited effect on the cash flow coefficient. It is only slightly lower (0.041 vs. 0.047) and still highly significant. The results in column 2 confirm the finding of a significantly lower investment-cash flow sensitivity for family firms.
14 Among the control variables, only the coefficient for lagged production is significant. As the variable lacks a strong theoretical foundation, the coefficient is somewhat difficult to interpret. Nevertheless, the main results of positive investment-cash flow sensitivities and lower coefficients for family firms remain unchanged irrespective of the inclusion of the production variable.
Another possible bias might arise due to the the distribution of family and non-family firms among industries. As shown in table 2, family businesses are hardly present in very capital intensive industries (for example, all 16 firms in "Electric, gas and sanitary services"
(SIC code 49) are non-family firms). Since some of these industries have grown at high rates in recent years, non-family firms might tend to operate in higher growth industries where current liquidity might be a good proxy for future investment opportunities. This could imply that the cash flow variable acts as a proxy for omitted future profitability variables and thus picks up the effect of investment opportunities missed by the market-to-book ratio (Bond et al. 2003 , FHP 1988 . If this effect were higher for non-family firms, higher investment-cash flow sensitivities could be the result of a larger positive bias for these firms. In order to control for a possible industry bias, the regressions in columns 3 and 4 exclude all industries where the representation of family and non-family firms is completely biased in one direction or the other. This specification decreases the sample size by 46 firms. The regression results in columns 3 and 4 of table 9 confirm the previous findings, showing a positive investmentcash flow sensitivity for all firms and a significantly lower sensitivity for family firms.
Lastly, Bond et al. (2003) and Audretsch and Elston (2002) point out the importance of controlling for possible biases that are due to unobserved firm-specific effects and endogenous explanatory variables. In the presence of these effects, OLS and within-group regressions would lead to biased estimates. Specifically, rewriting equation (3) as an errorcomponents model yields:
where  i is a firm-specific effect (assumed constant over time) to allow for unobserved influences on the investment policy.  it is a disturbance term. For OLS to yield unbiased estimates, the error term ( i +  it ) must not be correlated with the explanatory variables.
However, if panel data models such as (5) are applied to a dataset with a large cross-section of firms and a small number of time-series observations, there is a potential problem since the explanatory variables are likely to be correlated across firms with the firm fixed effect  i . If this is the case, estimates based on OLS are biased an inconsistent. The within-estimator used in this paper eliminates the firm fixed effect by "time demeaning" the data, leading to (potentially) unbiased coefficient estimates. Nevertheless, the fixed effects model still rests on the assumption that the explanatory variables are uncorrelated with the disturbance term, i.e.
cov(x it ,  i ) = 0, where  i is the deviation from the time mean of the disturbance term  it (Nickell 1981) . This is referred to as the assumption of (strict) exogeneity. If this assumption is violated (i.e. if there is an endogeneity problem), the within-estimator also yields biased coefficients.
In order to obtain consistent estimates, the model (equation (5)) is first-differenced to eliminate the fixed-effect,
As suggested by Arellano and Bond (1991) , an instrumental variable approach (see Anderson and Hsiao 1981) is then used to estimate (6). incentive to give up family control whereas strong performance and low financing constraints could prompt families to keep their shares. However, several papers have shown that family ownership in Germany is very stable even over generations (Andres 2008 , Erhardt et al. 2004 ). In the present dataset, the average ownership stake of founding families remains stable at around 60% throughout the sample period from 1997 till 2004. Despite these arguments, the GMM regression in table 9 control for the possible endogeneity of family ownership and can be regarded as an indication that the evidence presented in this paper is not driven by endogeneity of family ownership.
16
15 All GMM models are estimated using the "xtabond2" command in STATA. 16 In additional regressions (not reported) I test the robustness of the findings in a dynamic panel model (i.e. with (I/K) t-1 as the lagged dependent variable). The results (GMM-in-differences and GMM-in-systems) show insignificant coefficients for lagged investment, but confirm all other results, in particular with respect to significantly lower investment-cash flow sensitivities for family firms.
VI. Conclusion
This paper examined the investment behavior of family firms as compared to non-family firms and the related question if family businesses face financing constraints. The characteristics of family holdings suggest that investment decisions in family firms are potentially influenced by the incentives associated with this ownership structure. The highly concentrated family holdings and their long-term presence in the firm imply that these investors are tempted to rely on internal sources of finance when funds for profitable investment projects are needed: External debt financing might be considered too risky due to the increased default probability and new share offerings might be avoided since an increase in share capital will gradually reduce family control. Additional costs could be imposed on minority shareholders by families who use their position in the firm in order to maximise private benefits and waste free cash flows. In contrast, various empirical studies recently investigated the performance effects of founding family ownership and consistently documented that these firms perform better or at least as well as firms with other ownership structures. Obviously, these findings stand in contrast to inefficient investment behavior and financial constraints.
In this study, I address these questions using a sample of 264 German non-financial firms for the period from 1997 until 2004. Results for the whole sample and several subgroups confirm previous evidence and find investment to be highly cash flow sensitive.
Contrary to the supposition that family firms are more susceptible to financing restrictions, my findings indicate that they are financially more stable when compared to non-family firms that are similar in terms of size and dividend payout ratio. Family firms are, however, more heavily leveraged which is probably a reaction to the reluctance to issue equity.
The analysis of investment-cash flow sensitivities shows that investment decisions of family firms are less sensitive to the availability of internal cash flows and more responsive to investment opportunities. This effect is found to be strongest as long as the founder is active in the firm.
Furthermore, the evidence suggests that ownership concentration is related to investment-cash flow sensitivities in a non-monotonic pattern. The relationship between the ownership stake of the largest shareholder and investment-cash flow sensitivity is first negative, but gets weaker with higher ownership stakes. This is partly similar to evidence on insider ownership (Pawlina and Renneboog 2005) but extends the pattern to outside ownership.
In conclusion, these findings confirm the assertion of lower agency conflicts in family firms. Lower investment-cash flow sensitivities and more stable financial ratios for family businesses in subgroups that are commonly assumed to be financially constrained could also be interpreted as signs of lower information asymmetries. The long-term commitment and presence of family members could help to overcome these asymmetries through reputation building between the family and external suppliers of capital. Dev. 866, 581 1, 621, 227 2, 516, 057 3, 059, 918 3, 378, 187 2, 668, 079 2, 176, 764 2, 264, 444 2, 318, 907 
Table 4 Summary Statistics for Financial Constraint Groups
Financial ratios for family and non-family firms. Mean values are first calculated per company and then averaged across all sample firms. Family firms are defined as those where members of the founding-family hold at least 25% of the voting rights or (if less) a family member serves as either executive or supervisory board member. Large firms are those with total assets above the sample median in each year (small firms below the median). Segmentation by dividend payout ratio is implemented accordingly. Investment and cash flow ratio are defined as tangible investments and cash flow divided by net fixed assets by the beginning of the fiscal year. Leverage is total debt/total assets. Return on equity is defined as EBITDA divided by total equity. T-statistics test for differences in means between family and non-family firms. Asterisks denote statistical significance at the 0.01(***), 0.05(**) and 0.01(*)-level. This table contains results of fixed-effects regressions of investment/net fixed assets on cash flow/net fixed assets and market-to-book value for a sample of 265 German firms for the period from 1997 till 2004. Firms are classified by total assets (large vs. small) and dividend payout ratio (high vs. low). A firm is defined as a family firm if members of the founding-family hold at least 25% of the voting rights or (if less) a family member serves as either executive or supervisory board member. T-values for the individual regression are in parentheses. Tstatistics for the differences in subgroups (Cross-dummy t) are based on cross-dummy variable coefficients. These are constructed by multiplying M/B and CF/K by the upper subgroup dummy variable (see Booth and Cleary 2006) . All regressions include dummy variables for each year of the sample period. Asterisks denote statistical significance at the 0.01(***), 0.05(**) and 0.10(*)-level. 
Table 7 Investment Regressions and Family-Firm Characteristics
This table contains results of fixed-effects regressions of investment/net fixed assets on cash flow/net fixed assets and market-to-book value for a sample of 102 German family firms for the period from 1997 till 2004 A firm is defined as a family firm if members of the founding-family hold at least 25% of the voting rights or (if less) a family member serves as either executive or supervisory board member. The variable CF/K*founder is defined as CF/K multiplied with a dummy variable that is 1 if the founder is still active as CEO. Both regressions include dummy variables for each year of the sample period. Asterisks denote statistical significance at the 0.01(***), 0.05(**) and 0.10(*)-level. 
Table 8 Investment Regressions and Ownership Types
This table contains results of fixed-effects regressions of investment/net fixed assets on cash flow/net fixed assets, market-to-book value and different ownership characteristics for a sample of 264 German firms for the period from 1997 till 2004. Family is a dummy variable that equals one if members of the founding-family hold at least 25% of the voting rights or (if less) a family member serves as either executive or supervisory board member. The different blockholder variables are dummies that equal one if the respective shareholder type holds voting rights of 25% or more. Both regressions include dummy variables for each year of the sample period. Asterisks denote statistical significance at the 0.01(***), 0.05(**) and 0.10(*)-level. This table contains regression results of investment/net fixed assets on several control variables for a sample of German firms for the period from 1997 till 2004. Columns 1-4 are based on fixed-effects (within) estimations, columns 5 and 6 display the results of GMM-in-differences estimations. CF/K is defined as cash flow over the beginning-of-the-period level of net fixed assets. Family is a dummy variable that equals one if members of the founding-family hold at least 25% of the voting rights or (if less) a family member serves as either executive or supervisory board member. Cash holdings are defined as the ratio of cash and marketable securities to total assets. Lagged production is sales plus the change in inventories (scaled by total assets). All regressions include year dummies. Variables in specifications (5) and (6) are expressed in first-differences. In the GMM models, all variables ate treated as endogenous and instrumented by their lagged levels x t-2 ... x 1 . T-statistics, asymptotically robust to heteroskedasticity, are reported in parentheses. Asterisks denote statistical significance at the 0.01(***), 0.05(**) and 0.10(*)-level. 
